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(54) BATTERY CHARGING SYSTEM AND INFORMATION PROCESSOR 
{57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a battery charging system which can 
curtail the power consumption of an information processor as much as possible 
when a system is turned off. 

SOLUTION: When the microprocessor 14 of a battery 11 outputs a charging 
requesting signal a connection control circuit 13 sets a switch circuit 20 to an 
opened state and another switch circuit 19 to a closed state. As a result, a smart 
selector 4 starts the charging of the battery 11 which is detected as in a 
connected state. When the battery 1 1 is fuily charged and the microprocessor 14 
outputs a fully-charged signai which is generated by inverting the charging 
requesting signal the control circuit 13 opens the switch circuit 19 and closes 
the switch circuit 20. Consequently, the smart selector 4 only detects another 
battery 12 and starts the charging of the battery 12, because the selector 4 
detects the battery 1 1 as in a non-connected state. 



* NOTICES * 



JPO and IN PIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 

CLAIMS 

[Claim{s)3 

[Claim IJThe first battery pack in which a processor which outputs a separation 
requirement signal was built in, The second battery pack and a battery charger 
which supplies electric power for charging said battery pack, A switcher which 
connects said battery charger to either of said battery packs which has a 
detecting mechanism of connection existence of said battery pack, and detected 
connection, Said switcher connects the first contact button and said first battery 
pack of said switcher which goes to detect connection of said battery pack 



previously so that separation is possible, Said switcher connects the second 
contact button and said second battery pack of said switcher which goes to 
detect connection of said battery pack after said first contact button, A 
connection control circuit which separates said first battery pack connected to 
said switcher from said switcher when a separation requirement signal from a 
processor built in said first battery pack is detected, A battery charging system 
changing a charge place to said second battery pack by ****(ing) and making it 
not make said switcher detect said first battery pack. 

[Claim 2]A battery charger which supplies electric power for charging said 
battery pack, and the 1st battery pack in which a processor which outputs a 
charging request signa! and a separation requirement signal was built in, A 
switcher which connects said battery charger to either of said battery packs 
which has a detecting mechanism of connection existence of said 1st battery 
pack and the 2nd battery pack, and detected connection, Have a connection 
control circuit which connects said 1st battery pack with said switcher so that 
separation is possible, and connects said 2nd battery pack with said switcher so 
that separation is possible, and said connection control circuit, When a charging 
request signal which a processor built in said 1st battery pack outputted is 
detected, connect said 1st battery pack to said switcher, and said 2nd battery 
pack is separated from said switcher, When a separation requirement signal 



which a processor built in said 1st battery pack outputted is detected, separate 
said 1st battery pack from said switcher, and said 2nd battery pack is connected 
to said switcher, Said switcher changes connection with a battery charger from 
said 1st separated battery pack to the 2nd battery pack, A battery charging 
system changing connection with a battery charger from said 2nd separated 
battery pack to the 1st battery pack. 

[Claim 3]A battery charger which supplies electric power for charging a battery 
pack, and the 1st battery pack in which a processor which outputs a separation 
requirement signal was built in, A switcher which changes connection with said 
battery charger from said 1st battery pack to the 2nd battery pack, Have a 
connection control circuit which connects said switcher and said 1st battery pack 
so that separation is possible, and said connection control circuit, When a 
separation requirement signal which said processor outputted is detected, 
separate said 1st battery pack connected to said switcher from said switcher, 
and said switcher, A battery charging system having a detecting mechanism of 
connection existence of switcher concerned and said 1st battery pack, and 
changing connection between said battery charger and said battery pack based 
on a detection result of the detecting mechanism concerned. 
[Claim 4]Are an information processor characterized by comprising the following, 
and said power supply control means, When a power supply of said main frame 



is an ON state, supply electric power of said 2nd processor, intercept an electric 
power supply to said 2nd processor in an OFF state, and said switcher, An 
information processor changing a battery to charge from said 1st battery to said 
2nd battery according to a switching signal transmitted from said 1st processor. 
The 1st battery that contains the 1st processor. 

The main frame which has a power supply control means which controls an 
electric power supply to a switcher which changes a battery to charge from the 
1st battery to the 2nd battery, the 2nd processor that controls said 1st battery, 
and said 2nd processor. 



DETAILED DESCRIPTION 

[Detailed Description of the invention] 
[0001] 

[Field of the invention]This invention reiates to the smart battery system which 
aims at reduction of the power consumption at the time of charging at the time of 
the battery charging system for charging the battery pack connected to the 
information processor, especially the power OFF of an information processor. 
[0002] 



[Description of the Prior ArtlPortable information processors, such as a notebook 
computer, do not have it being carried out out of an administration building 
taking advantage of the feature of being small, and being used [ little ) in the 
outdoors, such as a train and automatic in the car. Therefore, the charged type 
battery is built in the common notebook computer. 

In order to enable prolonged use, it has come to be able to carry out externa! [ of 
the battery ]. 

[0003]By the way, intelligent batteries, such as a Smart Batterty, are developed 
now. This Smart Batterty is a charged type, and carries the microprocessor. 
Information and various signals, such as remaining capacity of a battery, voltage, 
and the date of manufacture, can be sent out to the exterior by programming. 

[00Q4]!n the conventional notebook computer which supports the smart battery 
system carrying two battery packs, drawing 3 is a block diagram showing the 
circuitry of the smart battery system portion. The smart charger 3 which supplies 
the electric power for charging the smart battery packs (only henceforth a 
"battery") 1 arid 2 to drawing 3 , The smart selector 4 which connects the smart 
charger 3 and one of the batteries 1 and 2 to a change type, The host controller 
5 which performs switchover control of the battery connection destination of the 



smart selector 4, and another regulator circuit 6 which supplies an AC power or 
the electric power from the batteries 1 and 2 to the host controller 5 are shown. 
The portion (7, DC to DC converters 8, such as CPU) enclosed on the dashed 
line in di swing 3 shows the circuit part carried in the information processor which 
is unrelated to battery charge, the smart charger, the components 1 and 2, i.e., 
batteries, required in order that the smart selector 4 may charge, 3, and the host 
controller 5 -- it is connected with each by system management bus (SM bus 
{trademark}) which Intel provides. 
It is controlled through the Interface of SM bus. 

Information, including the remaining capacity etc. of the battery mentioned 
above, is delivered and received via SM bus. The smart selector 4 has a 
mechanism in which the connection existence of the batteries 1 and 2 is 
detected. 

It operates so that the smart charger 3 may be connected to the battery which 
detected connection and charge may be performed. 

However, although what is necessary is just to operate so that It may charge to 
the battery when only one battery is connected, When the two batteries 1 and 2 
are connected simultaneously, it has responded to the instructions from the host 
controller 5, and will shift, those batteries 1 and 2 will be chosen, and it will 
connect with the smart charger 3. For example, when the direction built In the 



notebook computer is used as the battery 1 and externa! one is used as the 
battery 2, in a smart battery system, charge will usually be performed from the 
built-in battery 1, and the charge to the externa! battery 2 will be started after 
battery 1 charging finish. 

[0005]Next, the operation at the time of charging to the batteries 1 and 2 in this 
composition is explained, 

[0006]Firsi at the time of the power turn (system one) of a notebook computer 
the host controller 5, It operates with the electric power supplied via DC to DC 
converter 8 which constitutes the power supply control means to a main part, the 
battery residual quantity which the batteries 1 and 2 send out is checked, and 
switchover control of the smart selector 4 ts performed, 
[0007]!n the time of the power OFF (system-off) of a notebook computer on the 
other hand, Since the electric power from an AC power is not supplied to the 
main part of a notebook computer containing DC to DC converter 8 grade, the 
electric power from the batteries 1 and 2 is supplied to the host controller 5 from 
DC to DC converter 8, and charge is performed for it. That is, by control of the 
host controller 5, the smart selector 4 connects the battery 1 and the smart 
charger 3 which are first built in between the two batteries 1 and 2 connected, 
and supplies electric power to the battery 1. If the battery 1 becomes a full 
charge, it sends out the full charge signal which shows that. Smart selector 4 self 



does not possess the capability to change the supply destination of electric 
power oneself, but changes the electric power supply point according to the 
control from the host controller 5. Therefore, the full charge signal from the 
battery 1 is sent to the host controller 5 via the smart selector 4. If the full charge 
signal is detected, the host controller 5 will take out instructions to the smart 
selector 4 so that a connection destination with the smart charger 3 may be 
changed. The smart selector 4 changes the connection destination of the smart 
charger 3 to another [ which detected connection ] battery 2 according to the 
instructions from the host controller 5, Thereby, the charge to the battery 2 
connected to the smart charger 3 is started. 

[00Q8]Thus, in the conventional smart battery system. Two or more batteries 1 
and 2 are connected to the smart selector 4, the host controller 5 detected the 
full charge signal emitted when the battery 1 detected the full charge, and when 
the host controller 5 carried out switchover control of the smart selector 4, the 
automatic change of the charge place was performed, 
[0009] 

fProblem(s) to be Solved by the invent! on] However, by carrying out the firm gas 
of the electric power to a host controller, and operating it for it in the former, at 
the time of system-off, Since switchover control of the smart selector which 
cannot change a connection destination itself was performed when the full 



charge signal which a battery emits was detected, the electric power which 
charged the battery was consumed by the host controller. 
[0010]For this reason, in spite of not having used the notebook computer after 
completion of charge for a long time, there was a case where it became 
insufficient [ battery capacity J. 

£0011 pade in order that this invention may solve the above problems, the 
purpose is to provide the battery charging system of an information processor 
and an information processor which can reduce the power consumption at the 
time of system -off as much as possible. 
[0012] 

[Means for Soiving the Problem]!n order to attain the above purposes, a battery 
charging system concerning this invention, The first battery pack in which a 
processor which outputs a separation requirement signal was built in, The 
second battery pack and a battery charger which supplies electric power for 
charging said battery pack, A switcher which connects said battery charger to 
either of said battery packs which has a detecting mechanism of connection 
existence of said battery pack, and detected connection, Said switcher connects 
the first contact button and said first battery pack of said switcher which goes to 
detect connection of said battery pack previously so that separation is possible, 
Said switcher connects the second contact button and said second battery pack 



of said switcher which goes to detect connection of said battery pack after said 
first contact button, It has a connection control circuit which separates said first 
battery pack connected to said switcher when a separation requirement signal 
from a processor built in said first battery pack was detected from said switcher, 
A charge place is changed to said second battery pack by making it not make 
said switcher detect said first battery pack. 

[00 13] A battery charging system concerning other inventions, A battery charger 
which supplies electric power for charging said battery pack, and the 1st battery 
pack in which a processor which outputs a charging request signal and a 
separation requirement signal was built in, A switcher which connects said 
battery charger to either of said battery packs which has a detecting mechanism 
of connection existence of said 1st battery pack and the 2nd battery pack, and 
detected connection, Have a connection control circuit which connects said 1st 
battery pack with said switcher so that separation is possible, and connects said 
2nd battery pack with said switcher so that separation is possible, and said 
connection control circuit, When a charging request signal which a processor 
built in said 1st battery pack outputted is detected, connect said 1st battery pack 
to said switcher, and said 2nd battery pack is separated from said switcher, 
When a separation requirement signal which a processor built in said 1st battery 
pack outputted is detected, separate said 1st battery pack from said switcher, 



and said 2nd battery pack is connected to said switcher, Said switcher changes 
connection with a battery charger from said 1st separated battery pack to the 
2nd battery pack, Connection with a battery charger is changed from said 2nd 
separated battery pack to the 1st battery pack. 

[0014JA battery charging system concerning other inventions, A battery charger 
which supplies electric power for charging a battery pack, and the 1st battery 
pack in which a processor which outputs a separation requirement signal was 
built in, A switcher which changes connection with said battery charger from said 
1st battery pack to the 2nd battery pack, Have a connection control circuit which 
connects said switcher and said 1st battery pack so that separation is possible, 
and said connection control circuit When a separation requirement signai which 
said processor outputted is detected, separate said 1st battery pack connected 
to said switcher from said switcher, and said switcher, it has a detecting 
mechanism of connection existence of switcher concerned and said 1st battery 
pack, and connection between said battery charger and said battery pack is 
changed based on a detection resuit of the detecting mechanism concerned. 
|0015]The 1st battery with which an information processor concerning this 
invention contains the 1st processor, The main frame which has a power supply 
control means which controls an electric power supply to a switcher which 
changes a battery to charge from the 1st battery to the 2nd battery, the 2nd 



processor thai controls said 1st battery, and said 2nd processor, Are preparation 
************** a nd said power supply control means, When a power supply of said 
main frame is an ON state, supply electric power of said 2nd processor, intercept 
an electric power supply to said 2nd processor in an OFF state, and said 
switcher, According to a switching signal transmitted from said 1st processor, a 
battery to charge is changed from said 1st battery to said 2nd battery. 
[0016] 

[Embodiment of the InventionjHereafter, the suitable embodiment of this 
invention is described based on a drawing. 

{0017]prawinj£jjs a figure showing the rough circuitry of the whole information 
processor which carries the 1 embodiment of the battery charging system 
concerning this invention, in drawing 1 , the two smart battery packs (henceforth 
a "battery") 11 and 12, The smart charger 3 which is a battery charger which 
supplies the electric power for charging the batteries 11 and 12, The smart 
selector 4 which is a switcher which connects the smart charger 3 to either of the 
batteries 11 and 12 which has a detecting mechanism of the connection 
existence of the batteries 1 1 and 12, and detected connection, The connection 
control circuit 13 which performs connect control of the smart selector 4 and 
each batteries 1 1 and 12 is shown. The smart charger 3 and the smart selector 4 
which are used in this embodiment can use the same thing as the former. In this 



embodiment, the battery 1 1 is regarded as built-in and the battery 12 is regarded 
as the externa! type. The portion enclosed on the dashed fine in drawing 1 
shows the circuit part carried in the information processor which is not related at 
all to battery charge performed in this embodiment. That is, in the former, the 
host controller 5 which is the 2nd processor that was required for battery charge 
becomes unnecessary ( unnecessary another regulator circuit which supplies 
electric power to the host controller 5 in connection with this ] by this 
embodiment so that cieariy from di awing \ 

[QOIffl Prawing 2 is a figure showing the more detailed circuitry of the charging 
system of the smart battery pack shown in d^awsng 5. The microprocessor 14 
which is the 1st processor is built in the battery 11, and it is set as an interface 
which separates a charging request signal at the time of a full charge, and 
outputs a requirement signal at the time of a charging request. A separation 
requirement signal is equivalent to the conventional full charge signal, and 
reverses a charging request signal actually. Henceforth, a separation 
requirement signal will be called a full charge signal as usual. Although have the 
same function as the battery 11 and an equivalent microprocessor is built in 
actually, and a charging request signal will be outputted at the time of a charging 
request it will output a full charge signal at the time of a full charge and the 
output signal will be sent to the connection control circuit 13, the battery 12, 



Since if was unnecessary when describing this embodiment, it omitted from the 
figure for convenience. Each batteries 11 and 12 are connected with the smart 
charger 3 with the power buses 17 and 18 in which the switching circuits 15 and 
16 are established on the way, in order to receive an eiectric power supply. 
[0019]The connection control circuit 13 has two switching circuits. One switching 
circuit 19 connects the contact button 4a and the battery 1 1 of the smart selector 
4 so that separation is possible, and if the full charge signal from the battery 111s 
detected, it will carry out open operation. Since a charging request signal and a 
full charge signal are inversion signals, when a charging request signal is 
detected, it closed-operates, and open operation will be carried out when a full 
charge signal is detected. The switching circuit 20 of another side connects the 
contact button 4b and the battery 12 of the smart selector 4 so that separation is 
possible, and if the charging request signal from the battery 1 1 is detected, it will 
carry out open operation. When a charging request signal is detected actually, 
open operation is carried out, and when a full charge signal is detected, It will 
closed-operate. That is, the switching circuit 19 and the switching circuit 20 
completely carry out reverse operation. The smart selector 4 connects the smart 
charger 3 to the batteries 11 and 12 which detected connection, When both 
batteries 11 and 12 are connected, the direction detected previously is 
connected to the smart charger 3, and when the battery 1 1 and connection order 



of 12 cannot be judged, connection of a battery is previously made from the 
direction of the contact button 4a. According to this embodiment, the battery 1 1 
which carries out switchover control of the smart selector 4 is connected to this 
contact button 4a. 

[0020]it has a detecting mechanism of the connection existence of the batteries 
1 1 and 12 as the smart selector 4 mentioned above, but. By specifically making 
the switching circuit 19 into a closed state, it will actually detect that the battery 
1 1 is connected and it wiil actually be detected by making the switching circuit 20 
into a closed state that the battery 12 is connected, the smart selector 4 - the 
standard above-mentioned SM buses 21, 22, and 23 for a smart battery system 
- the smart charger 3 and each batteries 1 1 and 12 - it is alike, respectively and 
is connected. The smart selector 4 connects each SM buses 21 and 22 of the 
smart charger 3 and the battery 1 1, when the battery 1 1 is detected, and when 
not having detected, it builds in the switching circuit 24 which connects each SM 
buses 21 and 23 of the smart charger 3 and the battery 12, When the battery 1 1 
is detected, it closes the switching circuit 15, and opens the switching circuit 16, 
the smart selector 4 accepts it battery 11, passes through it, and supplies 
electric power, it operates so that close the switching circuit 16 and the switching 
circuit 15 Is opened, and it may be accepted battery 12, it may pass and electric 
power may be supplied, when not detecting. 



[0021 jit being characteristic in this embodiment is having enabled it to perform 
switchover control of the batteries 11 and 12 used as a charge place only by 
performing connect control by hardware circuitry. The connection control circuit 
13 in this embodiment is equivalent to this hardware circuitry. Since the change 
of the charge piace from the battery 11 to the battery 12 can be performed by 
this, without operating a host controller, the power consumption at the time of 
system -off is reducible. Since the electric power supply to the host controller at 
the time of system-off becomes unnecessary another regulator circuit also 
becomes unnecessary and can promote reduction of a manufacturing cost, and 
the miniaturization of an information processor further. 
[0022]Next, the operation in this embodiment is explained. Since the operation 
at the time of system one is the same as a conventional example, explanation is 
omitted. 

£0023)Sf charge is started from the built-in battery 1 1 as usual at the time of 
system-off, the microprocessor 14 of the battery 11 will output a charging 
request signal first. The connection control circuit 13 makes the switching circuit 
20 an opened state according to the outputted charging request, signal. On the 
other hand, since the full charge signal is not outputted, the switching circuit 19 
is made into a closed state. By this, the smart selector 4 will detect oniy 
connection of the battery 11, without detecting the battery 12. The smart selector 



4 will supply the electric power from the smart charger 3 to the battery 1 1 side by 
closed-operating the switching circuit 15 and carrying out open operation of the 
switching circuit 18, if connection of the battery 11 is detected. The SM buses 21 
and 22 between the smart charger 3 and the battery 11 are connected by 
connecting the switching circuit 24 to the battery 1 1 side. Thus, charge to the 
battery 1 1 is performed according to the demand from the battery 1 1 , 
[0024]!f the battery 1 1 becomes a fuli charge, it will output a full charge signal. 
The microprocessor 14 performs fully-charged detection and the output of a full 
charge signal. The connection control circuit 13 carries out open operation of the 
switching circuit 19 according to the full charge signal from the microprocessor 
1 4, and ciosed -operates the switching circuit 20. By this, the smart selector 4 will 
recognize it as that in which the battery 1 1 actually carried in an information 
processor without the ability to detect the battery 1 1 does not exist, and will 
detect only connection of the battery 12. If connection of the battery 12 is 
detected, the smart selector 4 will be changed by closed-operating the switching 
circuit 16 and carrying out open operation of the switching circuit 15 so that the 
electric power from the smart charger 3 may be supplied to the battery 12 side. 
The SM buses 21 and 23 between the smart charger 3 and the battery 12 are 
connected by connecting the switching circuit 24 to the battery 12 side. Thus, 
according to the instructions from the battery 1 1, a charge place can be shifted 



to the battery 12 from the battery 11 

£0Q25]in f so that clearly from the above operation ] this embodiment, As 
opposed to the smart selector 4 which cannot carry out switchover control of a 
charge piace itseif, When the battery 11 becomes a foil charge, it is 
characterized by making it pretend that the battery 1 1 is not connected to the 
smart selector 4 by separating the battery 1 1 from the smart selector 4. A charge 
place can be made to be changed to the battery 12 only in the easy operation of 
separating this connection. If the smart selector 4 is used, it will only act to 
supply electric power to the battery which does not necessarily operate as a 
charge place is changed in response to the instructions from the outside, and is 
connected. At this embodiment, behavior of this smart selector 4 was realized by 
making it not make the smart selector 4 detect connection of the battery 11. 
[0026]Thus, since according to this embodiment switchover control of the 
batteries 11 and 12 can be performed even if it does not use a host controller, 
the power consumption at the time of system-off is substantially reducible. Each 
switching circuits 19 and 20 of the connection control circuit 13 can be 
constituted only from connecting a diode and a transistor, and their power 
consumption is slight compared with a host controller. 

[0027]Aithough he is trying for by changing blink/lighting of an indicator, and a 
foreground color to show under charge and charging finish with general-purpose 



information processors, such as a notebook computer, in the smart battery 
system, display control of this indicator is performed using the charging request 
signal and foil charge signai which the microprocessor 14 outputs. According to 
this embodiment, since it was made to realize switchover control of the charge 
place, using effectively the charging request signai and fuil charge signal, it is 
not necessary to add a new signai output limiting facility to the microprocessor 
14. 

[0028]if the charge to the battery 12 is completed, will stop the electric power 
supply to the battery 12 as usuai, but. Then, when the electric power which the 
information processor was used and was charged by the battery 1 1 is consumed, 
the microprocessor 14 of the battery 11 will output a charging request signal, 
and the charge to the battery 11 wiil be started according to the operation 
mentioned above. 

[0029)in this embodiment mentioned above, it was controlling so that the 
switching condition of the switching circuits 19 and 20 became exclusive. 
However, if the detection sequence of the battery in the smart selector 4 
connects the battery 1 1 to the previous contact button 4a even if both batteries 
1 1 and 12 are connected at the time of system-off, Even if it does not form the 
switching circuit 20, switchover control of a charge place can be performed after 
the charging finish of the battery 11. That is, if the switching circuit 19 is made 



into the closed stats at the time of the charge starting at the time of system-off, 
since the battery 11 is detected previously, the smart selector 4 will be 
connected so that charge may be started from the battery 11 . if the battery 1 1 
becomes a full charge and the microprocessor 14 outputs a full charge signal, 
open operation of the switching circuit 19 will be carried out like the above, Since 
the smart selector 4 detects only connection of the battery 12 at this time, a 
charge place will be shifted to the battery 12 from the battery 1 1 . Thus, a charge 
place can be made to be changed by pretending at the smart selector 4 that the 
switching circuit 19 is made into an opened state at the time of the full charge of 
the battery 1 1 , and the battery 1 1 is not connected. 

[0030]Aiso in the case of three or more, it is applicable, although the case where 
two Smart Batterties were connected was made into the example and explained 
by the above-mentioned explanation. Although the Smart Batterty was made into 
the example as a processor built-in battery pack, this invention is applicable if 
there is a battery pack which has the same function as this. Although the 
common notebook computer which contained the battery 11, the smart charger 
3, and the smart selector 4 was assumed in this embodiment, in external any 
[ built-in and J case, it is applicable, if it is connected as mentioned above. 
[0031]A!though the time of a charging request is a time of battery capacity 
becoming empty mostiy and the time of a full charge assumes that battery 



capacity changed into the state of full in this embodiment as a general 
interpretation. It can be decided by setting out to the microprocessor of a Smart 
Batterty whether detect the time of what% of the battery capacity charged by full 
as battery capacity being insufficient, and to detect as a full charge. 
[0032]A!though the separation requirement signal was equivalent to the 
conventional toil charge signal, then was made into it in this embodiment, the 
timing which sends out this signal can also be decided by setting out to the 
microprocessor of a Smart Batterty. 
[0033] 

[Effect of the InventionjAccording to this invention, a switcher and the first 
battery pack can be separated according to the demand from the first battery 
pack, and a charge place can be made to be changed to the second battery 
pack by making it pretend that the first battery pack is not connected to a 
switcher. Although switchover control of the charge place at the time of 
system -off was performed by always operating a host controller in the former, 
according to this invention, a host controller becomes unnecessary at the time of 
system-off. Since the eiectric power supply to the host controller at the time of 
system -off becomes unnecessary by this, the power consumption at the time of 
system-off is reducible. 

[0034]Since the electric power supply to the host controlier at the time of 



system-off becomes unnecessary, another regulator circuit provided in order to 
supply electric power to a host controller at the time of system-off becomes 
unnecessary. Thereby, reduction of a manufacturing cost and the miniaturization 
of a portable information processor can be promoted further. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

v Ijlt is a figure showing the rough circuitry of the whole information 
processor which carries the 1 embodiment of the battery charging system 
concerning this invention. 

[Drawing I '. jure showing the circuitry of the battery charging system 
shown in draw ' g I 

DrawinQ jjit is a figure showing the rough circuitry of the whole information 
processor carrying the conventional battery charging system. 
| Description of Notations] 

3 A smart charger and 4 [ A battery and 13/ A connection control circuit and 14/ 
A power bus, 21 and 22, 23 SM bus. } A contact button, and 11 and 12 A 
microprocessor, 15, 16, 19 and 20, 24 switching circuits, and 17 and 18 A smart 



selector, and 4a and 4b 
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